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OPP OFFICIAL RECORD
HEALTH EFFECTS DIVISION

SCIENTIFIC DATA RE & .
EPA SERIES 361\/ IEWS v1139 1

s‘@m% ‘ﬁ: 2.5

§ A UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
g% ""' WASHINGTON, D.C. 20460
Ve moﬂ-, DATE: January 17, 1995
MEMORANDUM' |
SUBJECT: DICAMBA: Reproductive Toxicity Study
: Submitted in Response to the DCI [Action: 627 Core Datal. pnevémngFNngorE S AND
Y TOXIC SUBSTANCES
FROM: Jess Rowland, M.S, Toxicologist é-zs Eterd /g5
Section ll, Toxicology Branch I, Health Effects Division (7509C)
TO: Walter Waldrop / Jane Mitchell
Product Manager (71}, Reregistration Division :
_ . » Vi 9s
THRU: K. Clark Swentzel, Head A, e
Section Hl, Toxicology Branch 1, Health Effects Division {7508C()
and -
o 18198
‘Marcia Van Gemert, Ph.D., Chief, /{22 ! / /

Toxicology Branch i, Health Effects Division (7509C)
TASK | ‘ _
IDENTIFICATIONS: £.C. Code: ozgaoD Submission: 5459483 DP Barcode: D199958

REGISTRANT: Sandoz Agro, Inc., Desplains, ILL 60018

ACTlON‘REQUESTED: Review the twa-generation reproductive toxicity study in rats titled '
"Technical Dicamba: A Study of the Effect on Reproductive Function of Two Generations in
the Rat” IMRID No. 431371-01] submitted in response to the Dicamba Acid DCI.

RESPONSE: A Data Evaluation Report for the above referenced study is attached. An
Executive Summary is provided below:

In a two-generation reproduction study, Sprague-Dawley rats (32 or 28 per group)
received Dicamba technical (86.5% a.i.) in the diet at dose levels of 0, 500, 1500, or
5000 ppm (0, 40, 122 or 419 mg/kg/day for males and O, 45, 136 or 450 mg/kg/day for
- femnales, respectively). Systemic toxicity was observed at 5000 ppm. It was manifested as
clinical signs in dams from both generations during lactation {tense/stiff body tone and slow
righting reflex) and significantly increased relative liver to body weights {112% of control} in
both generations and sexes, adults as well as weanlings. Relative kidney to body weights
{(107%) at 1500 and/or 5000 ppm were not considered to be toxicologically relevant since
there were no gross or histopathological findings. Based on these results, the NOEL and LOEL
for Systemic Toxicity were 1500 and 5000 ppm, respectively. Reproductive toxicity was
observed at 1500 and 5000 ppm. It was manifested as significantly decreased pup growth
in all generations and matings at 1500 pprm (86%-80% of control) and at 5000 ppm (74 %-
94% of control}. In addition, delayed sexual maturation was noted in F, males (but not
fernales) at 5000 ppm. Based on these results, the NOEL and LOEL for Reproductwe Toxicity
were 500 and 1500 ppm, respectively.

CORE CLASSIFICATION: Minimum; this study satisfies the Subdivision F Guideline
Requirement {§83-4] for a two-generation reproductive toxicity in rats and is acceptable for
regulatory purposes. -

(XY Recycled/Recyclable :
% Pristad with Soy/Canola Ik on paperthat =~
containg o least 50% racycled fiber
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PRIMARY REVIEWER:  Jess Rowland, M.S, Toxicologist esw ®amfn Yir/qs
Section 1l, Toxicology Branch il

SECONDARY REVIEWER: Clark Swentzel, Head M /7/75

Section Il, Toxicology Branch 1
DATA EVALUATION REPORT

STUDY TYPE: Multigeneration Reproduction"- Rat (83-4) . '
P.C. CODE: 029801 ~ MRID NUMBER: 431371-01
TEST MATERIAL: 3,6-Dichloro-o-anisic acid
SYNONYM: _Te'chnidal dicamba
STUDY NUMBER: SNC 140/921437 R
SPONSOR: Sandoz Agro Inc., Des Piames, EL
TESTING FACILITIES Huntingdon Research Centre Ltd Cambndgeshlre, England

TITLE OF REPORT: "4 STUDY OF THE EFFECT ON REPRODUCTIVE FUNCTION OF TWO L
GENERATIONS IN THE RAT".

AUTHOR: R.E. Masters (study director) ~ REPORT assuso October 20 1993

. XEQQT!VE SUMMARY: Ina two—genaratlon reproduction study, Spragua—Dawiey rats {32 : T
or 28 per group} received Dicamba technical (86.5% a.i.} in the diet at dose levels of 0, . . o
500, 1500, or 5000 ppm (0, 40, 122 or 419 mglkglda:y and O, 45, 136 or 450 mglkgiday'

for females, respectively).’ _ | W

Systemic toxicity was observed at 5000 ppm. It was manlfasted as. chnucalstgns in -
dams from both generations during lactation {tense/stiff body tone and slow righting. .
reflex) and significantly increased relative liver to body weights (112% of control} in both
generations and sexes, adults as well as weanlings. Relative kidney to body weights =
(107%) at 1500 and/or 5000 ppm were not considered to be toxicologically relevant since
there were no gross or histopathological findings. Based on these results, the NOEL and
LOEL for Systamm Tox:csty were 1500 and 5000 ppm, respectlveiy

Raproductwe toxicity was observed at 1500 and- 5000 ppm. it was manifested as
significantly decreased pup growth in all generations and matings at 1500 ppm (86%- 90%
of control) and at 5000 ppm (74%-94% of control). In addition, delayed sexual - -
maturation was noted in F, males (but not females) at 5000 ppm. Based on these results,
the NOEL and LOEL for Reproductlve Toxicity were 500 and 1500 ppm, respecﬂvely

"CORE QLA§§ FICATION: Minimum. This study satisfies. the mmlmum requrrements fora
reproductmn study (83-4) in rats. ‘ .
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INTRODUCTION

This Data Evaluation Report describes an experiment performed to assess the effect
of Dicamba on the growth and reproductive performance of the rats when
administered continously and at fixed concentrations in the diet for two consecutive
generations.

MATERIALS AND METHODS

1. Test Material

Descriptioh‘: o Pink/cream powder

Batch number: 52103810

Purity: 86.9% a.i. _ _
2. Test Animals | o - -
Speciaes: Rat -

Strain: Cri:CD (SD) BR VAF/Plus

Age: Four weeks upon arrival

Woeight: Males—~69-115 g; Femaies—-40—95 g upon arnva!
Source: Charles River UK Limited, Margate, Kent -
Housing: = Premating—four (same sex) per cage

~ Mating—one male and one. female per cage
- Postrmating--four malas per cage : ‘
Gestation and Iactatlon-one femala per cage :

| Lrem perature: 21°C

Humidity: 55%

Air changes: Not reported
Photoperiod: 12-hour light/dark cycle
Acclimation: Two weeks -

3. Diet Prgpgrg_tign' and Analysis - o - — _

Diets were prepared weekly by mixing the test material with a small améunt of diet.
This premix was then used.to prepare the desired concentrations for all dose levels. -
The report did not state whether adjustments were made for purity. Analyses for
homogensity and stability up to 18 days at room temperature were conducted on
dupltcm,samples at 500 and 12000 ppm prior to study initiation. Analyses for
concemnon of the test compound in the diet were conducted on samples from all
dose levels dunng weeks 1,11, 14, 17, 29 34, 40, and’ 42
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4. Mating Prgg@urg

F, males and females were mated in a ratio of one to one for 20 days regardless of
when mating was confirmed by vaginal smear which were taken daily or by a plug.

The day on which mating was confirmed was defined as gestational day (GD) 0. F,
animals were mated in the same manner as the F, animals. Sibling matings were

avoided. A second F, mating between different partners was conducted because of

low pregnancy rates in the first mating.
- 5. Mating Scheduls

Fs animals were given test diets for 10 weeks prior to mating. Following weaning

on lactation day {LD) 21, 28 males and 28 females F, pups were randomly selected

as parents for the F, litters. F, animals were givan test dlets for 12 weeks prior to
the first mating.

6. Dose Selection Rationale

Doses were selected based on a range-finding study (SNC 120/911395). The
following results were reported: “treatment at 12000 ppm was associated with a
notable response in F, animals and offspring manifested as reduced aduit body
weight gain and marked effects on post natal survival of the pups with 10/10 litter

losses. Treatment at 6000 ppm elicited less severe responses in the aduft with only

~ slightly increased pup mortality and reduced pup growth, and at 3000 ppm there

~ was a marginal effect on F, aduits and shght!y'reduced pup growth. On the basis of
these findings, dietary mclus:ons of O fcontrol) 500 1500 and 5000 ppm were
selected for this mam mvestlga tion “,

A.n_im_au.tsﬁ_gmu
- F, ammals were assigned to the test groups ‘shown in Table 1 usmg computenzad

stratified randomization based on body welght F, animals were randomly selected
using random numbers

TABLE 1 ANIMAL ASSIGNMENT '

Females

Low-Dose |

Mid-Dose

High-Dose.
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8. Observation Schedule -
~ A. Parental Animals

Animals were checked regularly for mortality, moribundity, and clinical signs of
toxicity. Body weight data were recorded weekly during premating for all animais;
daily during mating and gestation for females (but only reported weekly}; and on
GDs and LDs 0, 7, 14, and 21.for females. Food consumption data were recorded
weekly during premating.Water consumption data were recorded during the first
two weeks and last two weeks of premating.

B. Reproductive Performance
. Parental reproductive performance was assessed from breeding and parturition

racords of animals in the study. A mating was considered successful if sperm was
observed in a lavage. The following indices were calculated: '

Mating index = Mo, of mated animals X 100
, No. of psired animals

Fertility index =  No. of pregnant females X 100
: No. of mated females

Gestation index = No. of females with live pups X 100
No. of pregnant females

9. Litter Observations

The following litter observations were made:

TABLE 2. F,/F, LITTER OBSERVATIONS

Time of Observation {Lactation Days)
Parameter | Birth | Daty | & | 8 | 12 | 18 | 21 |
Clinical signs C X ‘ , “ !
Number of Live pup B x |
NumbérofDeadpups | x| x| x
‘Pup bﬂévweeght . B x | x x : x X
Externa arteratio;t‘ . n | | '
L'Sex of each pup x

a= . On Day 4 post panum where passible, the fitter was standardtzed to a toal litter size of eight
pup, four male and four female if available, by computer generated random nurmnber selection
for each sex. No pups were culled from litters of eight or less regardless of sex ratio.
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In addition, the following parameters were recorded for physical devslop-ment:
females from LD 28, vaginal opening; matss from LD 35, balanopreputial skinfold.

The following F, and F, indices were calculated:

Live birth index = Total pups born alive x 100
Total pups born '

Viability index =  Total live pups on day 4 I x 100

Total live pups born o
Lactation index = = Total live pups on day 21 x 100
‘ Total live pups on day 4 post-cull
10. Necropsy ; : '
A. Parental Animals

All animals were subjected to post mortem examinations. Gross necropsy on

" females included a caunt of implantation sites. The reproductive tissues listed
below were preservad in 10% buffered formalin and processed for histologicat
examination. Tissues from the control and high-doss groups as weH as from. ammais
from all groups suspected of mfertrhty or found deadlsacnﬁcad were evaluated for
hrstopathology . R

- Prostate gland -Vagina © - Ovary

- Testes - Coagulating gland - - Uterus o o e
- Epididymides R Prturtary gland : R - ' R

The following organ welghts were, recorded C | o _‘_‘;".

- Adrenals , ‘ -Brarn S ' -'He_art;

- Kidneys -Liver =~ -Lungs
- Pituitary - - Prostate - Testes

- Epididymides - Thymus

The aduit male raproductive system was evaluated by collecting sperm from both |
vas dafarens and anaiyzmg for rnotlltty, count, and morphology The ieft testrs was

All F, and F, offspring found dead during the study were subjected to post mortem
examination. Offspring not selected as the F, perental generation were sacrificed
after weaning and subjected to post mortem examination: sex was confirmed by
gonadal inspection. Pups with anomalies were preserved in- 10% buffered formalin.
Qne pup per sex and litter reprasenting the median body werghrt per sax on LD 21
‘was selected for organ werght analysis and tissue presarvatlon :
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11. Statistical Analyses

. The following tests were used:

- Body weight, food and water consumption, length of pfegnancy, litter data,

sexual maturation, sperm analyses, and organ weights—-ANOVA and
William’s test (parametric data) or Kruskal-Wallis and Shiriey s test
{(nonparametric data) :

.- 75% or more of the values bemg the same for a given value—-Fisher's Exact
test :

,12_3354_&1311_0.@9_'@_&&&‘

A sngnad statement of No Data Canﬂdentuahtv Clarm was prov:ded that was dated

12/6/93.

A signed statement for Potential Adverse EffaCts, sngned and dated 2/11/94
indicated that this study neither meets. nor exceeds any of the apphcabla cntana

stipulated in 40 CFR 158 34. o L C 5 | AR

A sngned statement dated 1/4/94 mdzcated that this studv was conducted in
accordance with the pﬂncnples of EPA's GLP [40CR. 1601 as promuigated in Fed
Reg. 48, 1983.

A Quality Assurance St,aterh_e,ntf was p:owd‘adthat wasdated 1.0/20193 |

iil. RESULTS S U S T

‘Analytical Chemistry Results
Homogene‘rty Mean ranges were 80%- 103% of: tarﬁét.

Stability: - Msean ranges were 91%- 94% of target. .
Concentration: Mean ranges were 95%-112% of target .

v

Y
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YSTEMIC (PARENTAL TOXICITY
1. Mortality and Clinical Sign

No compound-related mortality was observed. Incidental deaths are reported
below.

ln the F, genarataon one female at 500 ppm and another at 5000 ppm were killed
after weaning and on LD O, respectlvely

In the F, generation among males, two {(weeks 10 and 30}, one (week 32}, one
(wesk 25), and one (week 9) animal(s) died at 0, 500, 1500, and 5000 ppm,
respectively. Among females, one animal from the control group was killed during
premating and two- were killed at 500 ppm, one on GD 16 (first mating) and one on
LD 2 {second matlng)

Tense/stiff body tone and slow righting reflex observed at 5000 ppm in F; dams
during late lactation (9/19 in the first mating; 12/19 in the second mating). Since
similar signs had been noted in the range-finding study, they were ‘considered to be
compound related.

2. igh

A summary of body weight and food consumptlon data during prematmg is
presented in Table 3. - : '

No effects were noted on body weight or weight gain in the F, generation. In the
F, generation among males at 5000 ppm, body wsight decreased significantly
during weeks 4 (84% of control} and 8 (91% of control); among females, body
weight also decreased significantly during weeks 4 {83% of control) and 8 (94% of
. control). Although these decreases were considered to be treatment related, they

" ware not toxicologically relevant. Body weight gains for the premating: period were
similar in all dose groups for both sexss and generations. For dams during
gestation and iactatmn body we:ght gains were similar for all matings.

No compound-»ralated effacts were noted on food consumptlon {g/rat/week; Table

3), food conversion ratios {food consumption/body weight gain; data not shown), -
water emsumptuon (glratiweek data not shown) ‘
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011391

TABLE 3. MEAN BODY WEIGHT (G) AND MEAN FOOD CONSUMPTION (G/RAT/WEEK)
’ DURING PREMATING

Doge (pum)
Parsmeter/Sex/Yeek 8 500 1500 5000
¥, GEMERATION - MALES
Body Weight , . . ‘
Yeek 0 223 x 20 221 ¢ 14 220 & 17 223 ¢ 19
3 13 387 & 27 328 : 33 390 ¢ 31
-1 500 £ 49 492 = 38 490 2 45 497 2 40
10 - : 595 z 66 581 2 53 588 ¢ 57 584 & 52
eight Gain Yeeks §-1 i 5 360 2 46 3é ¢ 45 360 2 &1
Food ¢ ion ‘ - . :
Week % ' 203 2 7 w2z 8- S B . 2002 8
3 . 211 & 1 2072 9 | W7z 8 ‘2072 9
é 222 & 14 28 8 26 s 9 220 2 11 .
10 2% = 11 20 9 o218 % TV 212 12
Total Yeeks 1-10 2056 ¢ 98 2062 2 75 T 2049 » 82 - 2059 2 93
¥, GOEBATION - FERALES
Body Welght ’ S ‘
Week g “16%1 2 13 161 ¢ 11 151 ¢ 19 141 ¢ 11 -
3 239 2 19 235 2 20 254 & 17 265 2 20
é 286 2 25 280 2 25 281 2 22 295 ¢ 24
10 ‘3272 3% 322 2 36 324z 30 336 2 35
Weight Gain Weeks 0-10 %6 £ 31 161 2 0 13 S 175 ¢ 28
Food consumption i B oW o .
Week 1] ) . 162 ¢+ & 148+ 8 48z 7 63 9 .
3 ' 149 2 ¢ 147 2 10, e £ 6 %2 §
é 63 2 12 163 £ 10. C 188 2 16 158 2 7
10 » 1452 4 #3:10 B0 & . - W52 7
Total Ueeks 1-10 Wz &2 U5t 2 &7 i & & “ 3T 31
- F, GEBERATION - WALES . . ?
Week & . S et 00 100212 - 100213 80 ¢ 14%=
: a8 . . 4235 9228 - M2 ¥ 311 2 47e
12 : 513 ¢ 52 536339 566 % 66 488 2 53
16 ) - 612 & 63 641 2 54 - 4% e BB S92+ 6B
Height Gain Weeksn 4-16 56245 B2 4% - 54827 M9
food éonsumption® - 0 - C . A ]
Week 5 : : 1201 6 126 + 4 ¢ E T CH2 s+ 3
. 8 . . 052 8 Al Tl . 2% S ‘
12 220 18 B1x8 B AT % ¥ ¥
16 22 0. 23 x N 22ty a2 . 221 & 14 .
Total Weeks 5-16 - A% e 115 - 2558 2 80 2548 ¢ 185 . 2306 91
F, GEMERATION - FEMALES =
Body Meight e o
Week -+ 4 92 13 #1 2 11 0.2 11 & Q==
8. 230 1 27 2525 20 E28 ¢ & 216 ¢ 21%
12 306 2 4D 3073 . W59 297 = 39
) 16 L 349 2 48 352 2 45 B0 3 344 2 &6
Ueight Sain Weska 4~ &7 ¢ &5 - 261 2 &3 | P60 « 30 T 2B 2 &4
Food consumption - g o :
Week 5 108 2 & 110z 2 M2 5 102 2 4
& : : 152 ¢ 16 150 2 6 152 ¢ 6 - 43z 7
12 158 2 11 158 29 %% £ 6 . 154 2 10
16 6 2 18 147 x 10 14637 144 ¢ 11
Total Yeeks §5-16 1776 « 107 - 1743 2 68 1786. 2 68 78z 76

Significantly different from control, ps0.05 i E
significently different from control, ps0.0t ’ : C
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3. Test Substance Intake

Based on food/compound-intake values, doses expressed as mg test substancelkg

body weight during the premating period are presented in Table 4.

TABLE 4. TEST SUBSTANCE‘INT'AKE‘

‘ Dose {ppm)

Week 500 1500 5000 500 1500 5000
F, GENERATION
1 52.0 156 494 52.7 161 509
3 40.3 122 403 467 . 137 . 436
6 32.6 97 327 424 128 391
10 26.2 78 263 326 100 312
Mean 378 1133 3718 . 436 1315 4120
S.D 11.1 337 99.6 85 - 252 825
- ° F,GENERATION . - . .
5 69.0 . 207 . 765 694 . 215 765
8 47.6 143 488 492 152 . 507
12 31.8 95 338 377 110 379
16 252 74 270 - 303 88 303
Mean 43.4 129.8 4655 434 1413 4835
S.D

196 ' 59.0 219.5 © 16.5 -B5.9 2026

 *Data extracted from Study No. SNE 140/921437, Table 6

pareﬂﬁ?mprodl%ctwe performance The effects on offsprinng litter size, pup viability
and pup body weights are presented and discussed in more detail in Tables 8 and 9.
In the sécond generation, pregnancy rates wers low and a second mating was
therefore conducted. Low pregnancy rates including that of the control group, -
persisted and were judged to be independent of the test compound. The increased
number of pup deaths at 5000 ppm in the F, first mating was mainly due to
complete litter loss (14 pups) by one dam and loss of 14/17 pups by another dam.
This was not considered to be treatment related since a similar effect was not
observed in the other matings at this dose level. Similarly, the high pup death at

500 ppm in the F, second matmg was due to complete litter !oss by two dams with
8 and 117 pups each

10
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TABLE 5. REPRODUCTIVE PERFORMANCE - F, GENERATIONA

Dose {ppm)
Observation _ : o . 500 1500 5000
Pracoital interval {days) ' 2.5 2.0 2.0 2.0
MNumber on study . ‘ .32 o 32 32 32
Number mated , 30 - 30 31 29
Number fertile " - 27 - 28 29 27
Fertility not determined @~ = - 5 4 3 5
intercurrent deaths -0 . 0 0 0
‘Number on study 32 . 32 32 - 32
Number mated® .30 30 31 29 3
Number pregnant 27 ' . 28 29 27 -
Fertility not determined -5 - 4 3 B
Intercurrent deaths : 0 SR b S0 .
Gestation interval (days) - 22.0 - 2189 . 220 C21.6
No. of live litters at birth ~~ ~ 26 . 28 29 26
Total litter losses 1 0 .0 0 Lo
Mean litter size (day 0) - 13.2(26)* 14.0(28) .14.6(29) -13.7(26) .
Mean litter size (day 21) 7.7{288 . 7.5(28) - 7.8¢29y 7.4(26) - -: .
No. of live pups {day 0) 342 L 391. 424 - - 388 .=
No. of pups culled (day 4] 138 157 - . . 182 L
Pup deaths (days 0-21) =~ 12(0.48)" 24(0.85). 17(0.58)  17¢.65) - -
No. of live pups (day 21) =~ = 192 210 225 - 0 192
Mean pup wt (g) (day 0} - - 6.3 . -63 - 63 - 59*
Mean pup wt (g) (day 21) . ~ 596 @~ 57.8 =~  57.3

454

b Canfirmed prégnant retrospectively wnhout showmg plug or sperm _

¢ Killed following. weamng
4 Killed on LD O -

® Number of litters lncluded in calculation within parenthescs .

! includes pups dying, missing, and/or cannibalized

¥ Total litter loss by dam #148 on Day 4 post-partum

h " Pup deaths/litter :
Sngmficantly different from control pso 05
*"Significantly different from control, p<0.01

R

ﬁfum Study No, SNC 140/921437, Tablas 1 and 8- H ‘and mdlwdual data -
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TABLE 6. REPRDDUCTNE_PERFOHMANCE - F, GENERATION*

Doss{ppm)
Dbeervation 1] 500 1500 5000

FIRST MATING

Procoital interval (deye} 80 4.0 >20 2.5
Males : : ’
Number on study 27 28 28 27
Murnber rated 19 22 I8 27
Number fortile .18 47 ' 13 21
Famslas .
Numbasr on shudy 27 ' N 28 . 28 28
Mumbar meted? 19 _ 22 18 27
HMumber prenatt 1% 17 3 21
Gestation intervel (days) . 22.4 _ 224 - © 222 221
No. of live litters st birth 18 17 12 - , 20
Total resorpiions * g’ 1] 4] 1
Totel htter louses .0 0 1° 14
Maan Etter siza (day 0) 12.3 (156)* 138017 . 126012 T 12.8 (20)
Meen Fttor eize (day 21} 7.7 (18) 78017 78U2 15019
No. of five pups (day 0} . 188 238 .- 180 . 258
No. of pups culled {day 4} © 86 a8 - 56 78 o
Pup deaths (days 0-21)7 B {0338 740.41} 21017 - 34Pan .
No. of kve pups (dey 21) B 5 1 130 23 T, 143 “
Mean pup weight (g} [Day 0 T ae 8.4 64 81% !
Mean pup weight (g} (Day 21} 860 - 625 : 58.4°% _ 478°°
SECOND MATING
~ ‘ :
Pracoital interval (deya) 2.0 3.0 40 . . . 40
Number on study 27 o 27 _ 28 o 27
Number matsd 10 18 17 ‘ 23 -
Number fertile N 18 - 18 ‘ 185 = 18
Fertility not detarmined . : . o
siter second mating - a3 o3 ‘8 - 3 B
Intercurrant deaths ' ' o ‘
: including both matings 2 i . T _ 1 o .
Farnslen . . . s
Number on study : 27 , 27 b2 27
Nusbar mated” _ 18 ® . - 17 - Tz
Number pragnant : 15 18 ‘ 17 R | - -
Fartility not determined ' : C : .
sfter sscond mating -7 8 7 R |
including both matings 1 : .2 R } o
Gestation intsrval {days) . 218 22.1 229 oo 220
Number of lve kiore =t birth 16 - - 18 R * T 18
Total resorptions - . 0 - 2 - . [+]
Tots ktter losses i o 1 ok _ 0
Mean iter size (dey i3 . ’ 138 (151 134 (18 CTh4e {14} 12.1 18}
- Mean littor size {diy . C 78014 . 18(18f - 7.8(t4 - T.2{i9) .
Number of hive pupe fiy Of - ez 242 1. R 228
Mumber of pups culled (dey 4} - -8 : 82 - B4 - 78 .
Pup desthe (daya 0-211F 14 {08312 38™E2.11) e o - 18 {0.84)
Number of live pupe {day 21} to7 o 122 108. . 138 -
Mesn pup weight (g} {Day 0} - 8.8 ‘ 848 a.7 8.1
Masan pup weight (g} (Day 21} €1.8:  E9.8- 52.9% . 43.2%%®
® Data sxtracted from Study No. SNC 140/921437 B Confirmed pragnant retrospectively without shawing plug or sperm
€ Total fiter loss by dam #437 on Dey O post partum ¢ Total Kiter lows by dam #4683 on Day 4 pdet pertum,
® No. of litters included in calculstion. , f ncludes pups dying, missing, end/or cennibalized
9 Pup destha flitter h Loss of 14 pups sach by two deme #4683 & 470
' Total litter loss by dam #383 on Day @ powt partum | Totad Btter loee by demn #3988 on Day 7 post pertum.
K Total Etter logs by dam #439 on Day O post partum | Total Etter loee by dem £403 on Day 2 post pertumn.
™ inchuded 8 & 11 pups sach by dama #399 & 403 _ ‘
Significantly differsnt from control, p=0.05 *“Significantly different from contral, p$0.01
12

ED_005172C_00000920-00013



S-W‘

rgan igh

A summary of organ weight data is presented in Table 7. Compound-related . .
effects were observed on relative liver and kidney weights at 1500 and/or 5000
ppm. Relative liver weights increased significantly at 5000 ppm in F, females

(113% of control} and F, mailes (110%).

. Relative kidney weights increased

significantly in F, males and females and in F, males at 1500 and 5000 ppm

(107%).

not cons:dered to be compound related

Differences from controls observed on various other organ weights were

TABLE 7. RELATIVE ORGAN TO BODY WEIGHT DATA‘

- Dose (ppm)

NR

NR

Organ 0 500 1500 5000 0. 500 1500 5000
Fy GENERAleﬁ-Adum
- Liver 28 29 27 29 | 16 15 16 18"
Kidneys 53 55 55 _5.5" - 30 31 3.2 '3.2'
' | 'F, GENERATION -
Liver 28 27 29 a3v NR NR NR NR
kidneys 5.4 5.6 5.7 58" - NR MR

“Data extracted from Study No. SNC 140/921437, Table 14
* Significanthydifterent from control, ps0.05
“*Significantly ﬂ!ﬂ‘a:ent from control psO o1

NR = Not reported

6. Pathology

No compound-related gross or microscdpi'c findings were observed.

13
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B. REPRODUCTIVE (OFESPRING) TOXICITY
1. _Pup Viability and Clinical Signs

No compound-related effects were observed. Data are presented in Table 8.

TABLE 8. PUP VIABILITY DURING LACTATION*

- Dose (ppm}
Observation/Lactation Day o - 500 1500 5000
‘ | F, Litters
Mean % surviving in each litter S ,
Days 1-4 (viability index) 94 94 a6 a8
Days 4-21 {lactation indax) g8 . 100 29 96
No. of litters with all pups. -
surviving to Day 21 _ ' o 3 S
fTotal no. of litters 20/26 19/28 8/29 17/26
L {0.71) - (0.68) . . {0.55) - {0.65)
o IR - F',A.Litten' ‘ .
Mean-% surviving in sach litter ' IR _ . '
Days 1-4 (viability index) - 98 .. 98 . 98 90
Days 4-21 (lactation index) 100 99 | - 100 | 99
No. litters with all pups
~ surviving to Day 21 N - ’ R
[Total no. litters - 11718 18117 10/12 - 14/20
‘ ©.23)  (0.88) (0.83) {0.70)
_ ~ o Fay Litters |
Mean % surviving in each litter - : L -
Days 1-4 (visbility index) . 92 .93 - 100 96
- Days 4-21 Hiactation index) 93 . 94 100 95
No. litters with: altpups | | |
surviving to Day 21 L R
{Total no. litters ° 10/18 10/18 14/14 12119
: ' (0.66) ~ {0.56) 1.0}

{0.63)

*Data extracted from Study No. SN'C; 140/921_4.37; Table 1 and individual data
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2. Pup Body Weight

A summary of pup body weight is presented in Table 9. Compound-related effects
were observed in all three matings. at 1500 and/or 5000 ppm. Among F, litters,

pup body weight was significantly decreased throughout lactation at 5000 ppm (LD
0, 94% of control; LD 4, 90%; LD 8, 84%; LDs 12 and 16, 81%; and LD 21,

76%). Among F,, fitters, pup body weight was significantly decreased throughout
lactation at 5000 ppm (LD O, 92%; LD 4, 90%; LD 8, 84%; LD 12, 80%; LD 16,
77%; and LD 21, 74%) and on LD 21 at 1500 ppm (90%). Among F litters, pup
body weight was significantly decreased on LD 8 {81%), LD 12 (76%), and LDs 16
and 21 (70%) at 5000 ppm and on LDs 12 (88%) and 21 tSS%) at 1500 ppm

TABLE 9 MEAN PUP BODY WEIGHT"‘ ‘

-

Lactation Day. O ' 500 ° 1500 |

F,Litt,e‘rs"" S
Day O 83, 63 - . 63
Day 8 : 19.0 186 - 191 -

Day21 - ' 569.6 - 57.8 B3

F,A Litters .,

Dey 0 66 64 BA . etr oo T

Day 8 - 21.6 . 202 194 . BATs
Dey 21 660 = 625 - 58.4% .‘42 T
| <“.‘Fn .—V“-ls . .
6.6 % SRS R
19.1 18.2 16.3%*
59.8 52.9° . 43.2* -

"Data extracted from Study No. SNC 140/921437, Table 11 _
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3. Sexual Maturation

Sexual maturation among male pups in the F, generation was significantly delayed
at 5000 ppm as evidenced by the mean number of days that males showed
balanopreputial skinfold cleavage. At 0, 500, 1500, or 5000 ppm the number of
days were 43.7, 43.3, 43.4, 45.6, respectlvely Similar effect was not seen in
females. . ‘

4. Necropsy Resylts

A summary of selected relative organ to body weight data in weanlings is presented
in Table 10. Significant differences compared to controls were observed at 1500
and/or 5000 ppm in relative heart, lungs, liver, and/or kidneys weights. The
increased liver weights were the only consistent effect across sexes and
generations and appeared to be dose related. However, the biclogical sngmﬂcance
of any of these weight changeus questmnabla smce no cummund-reiatad gross or
microscopic findings were observed. 4

) TABLE 10. RELATIVE ORGAN TO BODY WEIGHT DATA“

Observaton 0 500 1500 5000° - O . 500 1500 5000 '
F Generation wganlmgs ’ } .
Hert 041 040 0.39 036" 039 0.38 0.37 0.34%c
tungs 0.81 0.73. 0.66* 0.65° - .0.73 0.67 0.62" 0.60°
Liver 2.88 3.02 3.07° 3.66%* 2,71 2.83 2.88° 3.45°"

Kidneys ~ 0.85 0.85 0.5 0.81 - 083 0.2 082 0.78%
| Fu Ganeratiun Weanlings L | e

0.40 039 0.36 037 037 0.37 0.34%0.33%

0.77- 0.73 0.76 0.66 '0.88 0.78 0.71 0.57**

3.00 2.99 3.21 4.05%** = 2.88 2.90 3.08 3.96°*
090 085 0.86 0.80** 0.7 083 0.84 081

F,, Genenmon Weanlinqs

Heart 0.40 0.38 0.37 0.36*  0.36 0.37 0.34 0.35

Lungs 0.89. 0.79 0.81 0.73 0.81 0.78 0.74 0.58*
Liver =~ - 2.67 2.84" 2.88* 3.63** = 2.58 2.65 272 3.51°**

Kidneys 0.83 0.87 0.83 078 - ' 079 0.81 0.8%1 0.77

* Data extracted from Study No. SNC 140/921437, Table 15
Significantly different from control: * = p=0.05; ** = p <0.01
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IV. DISCUSSION - | 011391

- VL.

ViI.

- impaired pup growth during lactation. Effects were also noted on selected organ

. waights (increased liver weights being the only consistent obsér-vation across

- The low fertility rates.in the second generanon maungs wate staustu:auy anatvzed

" The number of ktters avaﬂable for evatua’uon at the mghast dﬂse Iwei in both

'Reproductive Toxicity NOEL -

A. SYSTEMIC TOXICI

Systemic toxicity was observed at 5000 ppm as evidenced by clinical signs in dams

for a few days during the latter part of lactation. The decreased body weight in

both F, sexas at 5000 ppm during weeks 4 and 8 did not impact on the overall

weight gain during premating and was not considered to be toxicologically relevant.
Significant increases in relative fiver weights at 1500 and/or 5000 ppm wers not

accompanied by gross or histopathologic changes. While these increases were

considered to be physiologic adaptations to the test compound at 1500 ppm

{increases were < 10%), they were considered to be toxicologically relevant at-

5000 ppm (increases were > 10%). Increasas in relative kidney weights were also

noted at 1500 and 5000 ppm but, again, were without accompanying gross or o
histopathologic changes, were of a small magnitude (< 10%) and, therefora, B

VconStdered 10-ba unre&ated to treatmant.

B. w
Reproducnve toxicity was observed at 1500 ahd 5000 ppm as evndenoed by

waeights in pups and on sexual maturation in F, males. The effects on organ

sexes and generations) were not accompanied by gross or hlstopatholom
findings. Parental reproductive performance was unaffecwd by m test eampowﬁ.

C. sxunvzngmnzau G DEFIC tgmlgg

£
-

(by the study author) and correlated with a slightly increased body weight in thesa 3
females. A comparison with the !aboratory s historical control data would have .
been a more appropriate approach in order to sort outtha causa for this dacrewd
fartmty which aiso occurtad in control groups. ’ S L

matings.of the second generation were sufﬁc:ant according to the gurdahnas e
(although at other dose levels they were too low]. Themfofa. the study has baan
classified as Muumum m spite of the Iower numbers in the othar dcse groups

CONCLUS!GNS

and raproductwe tOXICltY

Systam:c NOEL = 1500 ppm | s
Systemic LOEL = 5000 ppm based on clinical SIQI'IS in. dams durmg tactatlon e T
, = 500 ppm o
Reproductive Toxicity LOEL = 1500 ppm based on tmpalred pup growth dunng
lactation .

CORE CLASSIFICATION: Minimum. This study méets the sgbdivision F Guideline
requirement (83-4) for a two-generation reproduction study in rats. '
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